Abstract -
INTRODUCTION
T he federal government has subsidized retirement saving relative to other saving since the origins of the income tax in 1913. In 2003, the present value of the federal revenue loss from new contributions to employer pensions exceeded $184 billion (Office of Management and Budget, 2004, Table 18-4) . Despite the magnitude of these revenue losses and the sizable role of tax-deferred saving in providing retirement income, the distributional effects of these programs have received little attention.
1 This paper helps fill that gap. We describe the development of a retirement saving module in the Tax Policy Center microsimulation model and present estimates of the current distribution of benefits from defined contribution plans and individual retirement arrangements. 2 The distribution of pension benefits is not only an issue of fairness. First, evidence suggests that high-income, high-wealth households are more likely to finance contributions to tax-preferred accounts by shifting assets from other sources, rather than reducing their current consumption, whereas moderate-income households are more likely to finance contributions by reducing consump-tion. 3 Thus, retirement saving incentives targeted at high-income households may be relatively ineffective ways to raise private and national saving. Second, evidence suggests that high-income and high-wealth households are more likely to be accumulating adequate private wealth to maintain their pre-retirement living standards in retirement, and that low-and middle-income households are more likely to face problems accumulating adequate amounts for retirement. Thus, retirement saving programs targeted at households with high income and high wealth will not encourage saving where it is most needed. 4 Measuring the benefits that workers receive from tax preferences for saving is not a simple task, however. For an Individual Retirement Account (IRA), for example, the benefit depends on marginal tax rates at the time of contribution, the time of withdrawal, and during the accumulation period, the length of time the contribution is held in the account, the nominal and real rate of return, and the timing and form of withdrawals. For employer-sponsored plans, the effects are substantially more complex. The benefit depends on the nature of any wage offsets to employer pension contributions. It also depends on the economic incidence of non-discrimination rules (since that incidence indicates how one party's contribution affects the applicable or allowable contributions for other parties). 5 We find that about 70 percent of tax benefits from new contributions to defined contribution plans accrued to the highest-income 20 percent of tax filing units in 2004 and more than half went to the top 10 percent. Because eligibility for IRAs was subject to income limits, the tax benefits associated with IRAs are somewhat less skewed by income than contributions to DC plans. Still, almost 60 percent of IRA tax benefits accrue to the top 20 percent of households and more than 85 percent of benefits went to households in the top 40 percent.
By income level, the largest benefits as a share of after-tax income accrue to households with income between $100,000 and $200,000. Sizable benefits also accrue to households with income between $75,000 and $500,000. Thus, pensions provide the largest benefits, relative to income, for households that are roughly in the 80 th to 99 th percentiles of the income distribution. The benefits provided to the very wealthiest households are a significantly smaller share of their income, but are larger in dollar terms, than the benefits provided to the 80 th to 99 th percentiles. The next section summarizes the major tax incentives for saving addressed in this paper. The third section describes the Tax Policy Center Microsimulation model. The fourth section and the Appendix summarize the steps taken to model retirement saving programs. The fifth section provides the central results, and the sixth section concludes.
TAX INCENTIVES FOR SAVING 6
We model most, but not all, defined contribution plans and individual retirement arrangements. Because of recent legislation -most notably, the Economic Growth and Tax Relief Reconciliation Act of 2001 (EGTRRA) and the Taxpayer Relief Act of 1997-a variety of retirement saving rules are evolving over time. We focus on the structure of saving incentives as of 2004.
In a 401(k) plan, the most common defined contribution arrangement, both employees of for-profit private entities and their employers can make tax-deductible contributions. In 2004, employees may contribute up to $13,000; workers age 50 and over in 2004 are permitted additional "catch-up contributions" of $3,000 per year. Employer plus employee contributions to all defined contribution plans for a given worker are limited in 2004 to $41,000 or 100 percent of earnings, whichever is lower. Employer contributions, if any, may be dependent on employee contributions (i.e., the employer may match employee contributions up to a certain point). Employers may choose to limit the amount contributed by employees to less than the statutory maximum. Assets in 401(k) plans are not taxed until they are withdrawn, when they face ordinary income taxes. If the account holder is younger than 59½ at the time of withdrawal, an additional 10 percent penalty is imposed, unless special hardship rules apply.
Separate code sections govern defined contribution plans similar to 401(k) plans that are offered by tax-exempt entities (section 403(b) plans) and state and local governments (section 457 plans). A Keogh account can be created by self-employed persons and is subject to the same tax rules as a 401(k).
We model traditional and Roth Individual Retirement Arrangements, also known as individual retirement accounts (IRAs). Traditional IRAs are taxed in roughly the same way as 401(k) plans, although contribution limits are lower. An individual under the age of 70½ can make a tax-deductible contribution of up to $3,000 (or earnings, if less), subject to income limits. For taxpayers with access to an employer plan, eligibility for deductible IRA contributions phases out with income between $65,000 to $75,000 for married taxpayers who file joint returns, $45,000 to $55,000 for singles and heads of household, and 0 to $10,000 for married couples who file separate returns. The phaseout range for a married filing joint taxpayer without access to an employer plan whose spouse is covered by an employer plan is $150,000-$160,000. Asset accumulations are not subject to tax until withdrawal. Distributions from IRAs are generally subject to income tax. Withdrawals before the age of 59½ are also subject to a 10 percent penalty unless they are used for specified purposes. 7 Minimum distribution rules stipulate that withdrawals must begin by age 70½ and impose other conditions on the frequency and size of withdrawals.
Contributions to a Roth IRA are not deductible, but qualified distributions are tax-free. In general, a withdrawal is a qualified distribution if it is taken at least five years after the initial contribution and the account owner reaches age 59½, is disabled, or spends the proceeds to purchase a primary residence (subject to the same rules as apply to a traditional IRA; see footnote 8). In addition, withdrawals made by a beneficiary upon death are not subject to the penalty. Other withdrawals are subject to a 10-percent penalty. There is no age limit for contributions to a Roth IRA, and minimum distribution rules do not apply. The maximum contribution to a Roth IRA phases out over the following income ranges: $95,000 to $110,000 for single and head of household returns, $150,000 to $160,000 for married filing joint returns, and $0 to $10,000 for married filing separate. The limit for total annual contributions to all types of IRAs is $3,000.
The "saver's credit" is a nonrefundable tax credit for low-income people who contribute to an IRA or an employer defined contribution pension plan (see Gale, Iwry, and Orszag, 2004) . 8 The maximum contribution eligible for the credit is $2,000 (not indexed for inflation). The maximum credit rate is 50 percent; the rate declines with income. The credit is available to individuals who are 18 or over, and who are not full-time students or claimed as a dependent on another taxpayer's return. The credit is in addition to any deduction or exclusion that would otherwise apply. The maximum income eligible for a credit is $50,000 on joint returns, $37,500 on head of household returns, and $25,000 on single returns.
THE TAX POLICY CENTER MICROSIMULATION MODEL
The Tax Policy Center (TPC) has developed a large-scale microsimulation model of the U.S. federal income tax system to produce revenue and distribution estimates. The model is similar to those used by the Congressional Budget Office (CBO), the Joint Committee on Taxation (JCT), and the Treasury's Office of Tax Analysis (OTA). The model consists of three components: a database of tax returns from 1999 supplemented with demographic information; a statistical routine that "ages" or extrapolates the data to create a representative sample of filers and nonfilers for future years; and a detailed tax calculator and set of incidence assumptions that computes tax liability and tax burdens for filers under current law and alternative proposals.
Data
The tax model uses two data sources: the 1999 public-use file (PUF) produced by the Statistics of Income (SOI) Division of the Internal Revenue Service (IRS), and the 2000 Current Population Survey (CPS). The PUF contains 132,108 income tax records with detailed information from federal individual income tax returns filed in the 1999 calendar year. It provides key data on the level and sources of income and deductions, income tax liability, marginal tax rates, and use of particular credits, but it excludes most information about pensions and IRAs as well as demographic information such as age.
Additional information is mapped onto the PUF through a constrained statistical match with the March 2000 Current Population Survey (CPS) of the U.S. Census Bureau. The statistical match provides important information not reported on tax returns, including measures of earnings for head and spouse separately, their ages, the ages of their children, and transfer payments. The statistical match also generates a sample of individuals who do not file income tax returns ("non-filers"). By combining the dataset of filers with the dataset of estimated nonfilers from the CPS, we are able to carry out distributional analysis on the entire population rather than just the subset that files individual income tax returns. 8 In 2004, the saver's credit is allowed only after all other nonrefundable tax credits, including the child tax credit, have been claimed, and only to the extent of remaining income tax liability. Legislation passed in 2002 allowed the saver's credit to be taken before the child tax credit, which increased its value for some households eligible for the refundable child credit. That legislation was temporary, though; it only applied through 2003, and had not been extended as of the writing of this paper.
Aging and Extrapolation Process
For the years from 2000 to 2013, we "age" the data based on forecasts and projections for the growth in various types of income from the Congressional Budget Office (CBO), the growth in the number of tax returns from the IRS, and the demographic composition of the population from the Bureau of the Census. We use actual 2000 and 2001 data when they are available. A two-step process produces a representative sample of the filing and non-filing population in years beyond 1999. First, the dollar amounts for income, adjustments, deductions and credits on each record are inflated by their appropriate per capita forecasted growth rates. For the major income sources such as wages, capital gains, and various types of non-wage income such as interest, dividends, social security benefits and others, we have specific forecasts for per capita growth. Most other items are assumed to grow at CBO's projected per capita personal income growth rate. In the second stage of the extrapolation process, the weights on each record are adjusted using a linear programming algorithm to ensure that the major income items, adjustments, and deductions match aggregate targets. For years beyond 1999, we do not target distributions for any item; wages and salaries, for example, grow at the same per capita rate regardless of income.
Tax Calculator
Based on the extrapolated data set, we simulate policy options using a detailed tax calculator that captures most features of the federal individual income tax system, including the alternative minimum tax (AMT). The model incorporates most of the major provisions of EGTRRA and JGTRRA, including the 10 percent tax bracket, and the changes in marginal tax rates, credits for children and for dependent care, itemized deduction limitations, personal exemption phase outs, the AMT, and the marriage penalty provisions, which increased the standard deduction, 15 percent bracket, and earned income tax credit for married couples. It also includes JGTRRA's changes to the taxation of dividends and capital gains. The model assumes that the payer bears the burden of the individual income tax, the payroll tax, and the estate tax, and that owners of capital bear the burden of corporate income taxes.
MODELING RETIREMENT SAVING
We model the benefits of retirement saving in three steps. First, for each adult head and spouse in a tax unit, we use new data sources to generate estimates of defined contribution coverage and, conditional on coverage, the employer and employee contributions, if any. We also generate estimates of IRA participation by type of IRA, and contributions conditional on participation. Second, we use the results of the estimation procedures to impute coverage and contributions to records in the PUF/CPS data base. Third, we develop methods of calculating the value of the tax benefits associated with contributions.
Data Sources
To model retirement saving, we supplement the PUF and CPS data described above with information from the 2001 Federal Reserve Board of Governors' Survey of Consumer Finances (SCF) and the Survey of Income and Program Participation (SIPP).
Our principal data source for type of pension, pension participation, and con-tributions by employers and employees is the SCF, a stratified sample of about 4,400 households with detailed data on wealth and savings. The SCF has the best available data on pensions for a broad cross-section of the population, but does not report enough information to determine eligibility for deductible IRA contributions.
To measure eligibility and contributions to individual retirement accounts, we use pooled data from the 1984, 1990, 1992 , and 1996 SIPP. We selected individuals who were full-time workers, not self-employed, and between 25 and 55 years of age, and dropped records where tax, IRA, or pension data were missing. This yielded a sample of 40,188 households. SIPP participants are reinterviewed every four months for two years, creating new "waves" of data with additional information. Data on IRAs were derived from wave 7, and they refer to the tax year following the sample year-so the 1996 SIPP yields IRA data for tax year 1997. We calibrate our estimates for IRA participation and contributions to match data from Sailer and Nutter (forthcoming) .
Estimation and Imputation of Retirement Saving Activity
The Appendix describes the procedures used to estimate retirement saving activity in the SCF and SIPP and impute the results to records in the PUF/CPS database. Although the procedures are somewhat complex in practice, the basic approach is straightforward in principle. For defined contribution plans, we estimate the probability of coverage as a function of variables shared by the SCF and PUF/CPS database. Conditional on coverage, we use a similar set of variables to estimate actual and desired employer contributions and employee contributions. For IRAs, we estimate participation in each type of IRA, controlling for the fact that we observe some people already participating in traditional IRAs in the PUF. Then we estimate actual and desired contributions, given participation. With these estimates, we impute values for coverage and contributions onto the records in the PUF/CPS data base.
Attributing the Value of a Retirement Saving Incentive
Once coverage and contributions are imputed onto the PUF/CPS data base, it is still not entirely obvious how to measure the distribution of tax benefits from saving incentives. The primary reason is that the tax savings tend to be spread over many years whereas distributional tables tend to be annual in nature.
Looking simply at changes in annual tax liability (the approach currently employed by the Joint Committee on Taxation) is not a helpful solution because it can make economically equivalent tax breaks for saving appear very different. For example, traditional IRAs provide an up-front deduction and tax-free earnings during the accumulation phase, but withdrawals are taxable. Roth IRAs provide no up-front deduction, but earnings and withdrawals are tax-free. However, even though the pattern of tax payments is very different, the expected present value of lifetime taxes paid on the two accounts is equivalent for an equal after-tax contribution for taxpayers whose tax rates do not change, and both accounts provide identical after-tax retirement income under those assumptions.
9 Thus, it would be inappropriate and highly misleading to present the traditional IRA as a larger tax 9 For example, a contribution of X to a traditional IRA costs X(1 -τ) after accounting for the value of the tax deduction (τX). If the balance in the account grows tax-free at interest rate r for N years, it will be worth X(1 + r) N , but withdrawals are fully taxed, so the after-tax proceeds are X(1 + r) N (1 -τ) assuming that the money is withdrawn in a lump sum. If, instead, the same after-tax amount-X(1 -τ)-were deposited into a Roth IRA, it would also grow tax-free at rate r, to a value of X(1 -τ)(1 + r) N . Withdrawals from the Roth IRA subsidy in the contribution phase and an additional tax during withdrawal, and the Roth IRA as the opposite.
Instead of looking at the current annual tax break, our methodology is similar to that developed by the U.S. Department of the Treasury (Cronin, 1999) . We define the benefit received by a tax filing unit in a given year as the present value of the tax benefits associated with their own contributions in that year to IRAs and their own and their employer's contributions in that year to defined contribution pensions. Thus, a taxpayer with a positive balance in a 401(k) in 2004 but no employer or employee contributions in 2004 would be attributed no benefit from the 401(k) in 2004. The benefit from the 401(k) balances would be attributed to the years when contributions were made.
To undertake these calculations, we assume that the taxpayer 's marginal tax rate does not change over time, and that amounts contributed will be left in the tax-free account until age 65, when they will be withdrawn in equal installments over the remaining life expectancy (17 years for men and 20 years for women).
We measure the value of tax subsidies in terms of the discounted present value of tax savings compared with an equivalent contribution made to a taxable account. For example, for a $2,000 contribution made to a traditional IRA by a taxpayer in the 25-percent tax bracket, the actual net-of-tax cost of the contribution is $1, 500 ($2,000 minus the $500 in tax savings). Assuming a six percent rate of return on both accounts, that the tax bracket does not change, and that the taxpayer holds the account for 20 years and then withdraws it in equal installments over the next 10, he or she would pay taxes over a lifetime equal to $435.74 in present value. Put differently, the IRA would finance an after-tax benefit that is worth $435.74 more in present value than the taxable account financed with the same initial after-tax investment. Thus, in this case, the tax subsidy would be worth about 22 percent of the initial contribution (See the Appendix).
Several aspects of these estimates are worth noting. First, the estimated distributional effect ignores the extent to which contributions represent net additions to private saving, though the net effect on saving will affect the household's utility.
10 Second, we do not allow IRA eligibility or pension coverageeven in the absence of participation--to provide any "option value" to the worker. Third, for employer-based arrangements, we assume not only that workers as a whole bear the burden of employer contributions via wage adjustments, but also that each individual worker bears the burden of employer contributions made to his/her account. Lastly, we do not make any adjustments for the presence or operation of non-discrimination rules.
RESULTS

Distribution by Cash Income
We present the model results in terms of "cash income," a measure of income that is broader than adjusted gross income, better reflects economic status, and is similar to the measures used by government agenare not taxable, so the after-tax proceeds are the same in each case. The equivalence also holds if proceeds are withdrawn as an annuity. The Roth IRA would be worth more in retirement if tax rates rise, and less if they fall. Also, the same dollar contribution is worth more if made to a Roth IRA as explained below. See Burman, Gale, and Weiner (2001) for more discussion. 10 That is, the tables implicitly assume that the subsidy is entirely a windfall-i.e., that taxable savings now become nontaxable. To the extent that taxpayers are being induced to alter their behavior and reduce current consumption, there is an opportunity cost to the new saving so the net gain will be less than the tax savings. This would imply that the actual distribution of benefits from retirement tax incentives will be more skewed toward the wealthy than illustrated in the table, since they are least likely to have to alter their behavior to take advantage of the subsidy.
cies.
11 Tables 1-9 and 11-14 below report results by cash income percentile. For similar results by cash income level, see the Appendix to Burman, Gale, Hall, and Orszag (2004) .
The present value of tax benefits attributable to contributions to DC plans and IRAs is substantial. Contributions made to the accounts in 2004 reduce the present value of income taxes by an average of $528 per tax filing unit, an average 1.2 percent of after-tax income ( Table 1 ). The tax benefits are concentrated at high incomes: 70 percent goes to the top quintile and 90 percent to the top 40 percent of the income distribution. By comparison, the bottom quintile gets almost no benefit from the income tax exclusion because few people in this category contribute to pensions or IRAs, those who do tend to contribute smaller shares of their income than do higherincome contributors, and the tax benefit per dollar of contribution is smaller, and in some cases worthless, because they face low or zero marginal income tax rates.
12
The distribution of the tax benefits from 11 Cash income includes wages and salaries, employee contribution to tax-deferred retirement savings plans, business income or loss, farm income or loss, Schedule E income, interest income, taxable dividends, realized net capital gains, social security benefits received, unemployment compensation, energy assistance, Temporary Assistance for Needy Families (TANF), worker's compensation, veteran's benefits, supplemental security income, child support, disability benefits, taxable IRA distributions, total pension income, alimony received, and other income including foreign earned income. Cash income also includes imputed corporate income tax liability and the employer's share of payroll taxes. This puts the income measure on a pretax basis. See http://www.taxpolicycenter.org/TaxModel/income.cfm for more discussion of income measures. Note that since cash income is a broader measure than AGI, some people with low reported AGI actually appear in higher income quintiles because they have other income such as pension contributions or tax-exempt bond interest that does not appear in AGI. As a result, some people in higher income quintiles are eligible for income-tested tax benefits, and more people in the bottom quintile of cash income are subject to income tax than in the bottom quintile of AGI. 12 The assumption that tax rates remain constant over a lifetime may distort the measured present value of tax benefits. For example, some low-income people may contribute to Roth IRAs in expectation that their contribution would otherwise be taxable when they reach retirement age. For them, the tax benefit can be very significant as they can effectively contribute out of pre-tax income, while all earnings and withdrawals are pensions is very similar to the distribution of all federal taxes by quintile.
13
Although taxpayers with very high incomes receive the largest benefit in dollar terms ($4,111 on average in the top one percent, for example), benefits decline as a share of income at the very top. Benefits amount to 0.2 percent of income for the highest-income 0.1 percent of tax filing units, compared with about 1.4 percent for the top 10 percent. This decline as a share of income occurs because contributions are limited and thus decline as a share of income for those with very high incomes. IRAs are subject to even lower contribution limits than DC plans and are only available on a tax-deductible basis to those with very high incomes if they and their spouse do not have access to an employer pension.
14 Appendix Table 1 shows the distribution by cash income levels. The largest benefits, as a share of income, accrue to taxpayers with cash income between $75,000 and $500,000, who collectively receive about two-thirds of the benefits. The 0.6 percent of taxpayers with income above $500,000 receive 4.4 percent of the benefits. The 14 percent of tax units with income between $50,000 and $75,000 receive 15 percent of the benefits, as do the 65 percent of households with income below $50,000.
Defined Contribution Plans
The vast majority of tax benefits from contributory pension plans (92 percent) arise from DC plans sponsored by employers. As a result, the distribution of tax benefits from DC plans is very similar to the distribution of DC and IRA plans together (compare Table 2 to Table 1) . Table 3 shows estimates for pension participation and contributions for martax-free. On the other hand, individuals in the bottom quintile who contribute to a traditional IRA or DC plan account may pay tax upon withdrawal if their income increases even though they got no tax benefit from the contribution. In that case, their effective tax rate can be higher than it would have been on a contribution to a taxable account. Similarly, high-income people may contribute to a traditional IRA with the expectation that their tax rate in retirement will be lower. In that case, the actual tax benefit will be larger than reflected in our calculations. 13 Estimates from the TPC model indicate that in 2004, the top 20 percent of households will pay 70 percent of all federal taxes, the fourth quintile will pay 18 percent, and the middle quintile will pay eight percent. 14 Highly compensated employees may also benefit from nonqualified deferred compensation plans. These plans are not limited in size, but employers may not claim a corporate tax deduction for amounts in the plan until they are actually paid out as compensation (at which point they are taxable to the recipient). There are also no payroll tax advantages. If employer and employee are taxed at the same rate, these plans provide no net tax benefit, but they can be beneficial when the employee expects to be taxed at lower rates in the future or if the employer can shelter its income from tax. Measuring the tax benefits of nonqualified plans is beyond the scope of this paper. Among those who contribute to a defined contribution plan.
ried households with a head of working age (18 to 64) in 2001. 15 The likelihood of participating in an employer DC plan and the average contribution amount grow steadily with income. About 41 percent of household heads in the top quintile participate in DC plans, compared with only four percent in the bottom quintile. The participation rate is not markedly higher at the very top, but average contributions among participants grow steadily with income.
Employer contributions for heads of households follow a similar pattern, although the likelihood of an employer contribution grows even within the top quintile. About 48 percent of heads in the top 0.1 percent get an employer contribution, averaging almost $26,000, compared with only 28 percent overall, who get an average contribution of about $4,200.
For spouses, the probability of participating generally grows with income, but it actually declines within the top quintile. Spouses in the top 0.1 percent are half as likely to contribution to a DC pension plan as those in the top 10 percent overall. This may reflect the fact that spouses married to people with very high incomes are less likely to work in a high-paying job than those with moderately high incomes.
The average contribution of spouses who participate in a DC plan grows steadily with income, but the amount is always smaller than for similar heads, because spouses tend to have lower earnings. Similarly, the employer contribution follows the same pattern as for household heads, but is smaller for spouses.
The results for working-age singles (Table 4) are very similar to those for household heads. The notable difference is in the overall averages, which are much lower for singles. This is because singles as a group have lower incomes than married people-i.e., the average is Among those who contribute to a defined contribution plan. 15 The Congressional Budget Office (2003a) looked at participation in and contribution to pension and IRA plans based on data from 1997. Their tables show statistics at the worker level rather than for households or tax units, but are broadly consistent with the estimates we present. Their participation rates are somewhat higher, especially for 401(k) type plans, but that is presumably because their sample is restricted to workers, whereas our sample includes all tax filing units, including those that are out of the work force (for example, because they are in school, retired, or unemployed). Contribution levels are lower, which may have occurred because contribution limits for IRAs and DC plans were significantly lower in 1997.
more heavily weighted toward those with lower incomes.
IRAs
As noted, new contributions to IRAs were a very small factor compared with DC pension plans in 2004. On average, contributions to IRAs in 2004 (not counting rollovers) garnered tax benefits worth only about $42 per tax filing unit (Table  5 .) The main reason why the figure is so low is that the vast majority of low-and middle-income households do not contribute, even though they are eligible for tax-deductible contributions. In addition, most high-income households were ineligible for the deductions and the contribution limit for IRAs is much lower than the combined employer and employee limit for DC plans. About 83 percent of the tax benefits of IRAs are concentrated between the 60 th and 99 th percentiles of the income distribution.
Overall, we estimate that only about three percent of tax units will contribute to a traditional IRA in 2004 and about the same percentage contributed to a Roth IRA (Table 6 ). The likelihood of contributing to an IRA increases with income up to a point and then declines, because most people with very high incomes are ineligible (especially for Roth IRAs). Among contributors, the average contribution to both kinds of accounts increases with income. The likelihood of making the maximum contribution also generally increases with income, although the trend is not so even.
16
Saver's credit Table 7 shows the distributional effects of the saver's credit. The credit is used by about 5 percent of tax filing units overall, including roughly 7-9 percent of filing units in the middle three quintiles. The benefits are very modest as a share of after-tax income. About one-third of the benefits goes to each of the three middle quintiles. (See Gale, Iwry, and Orszag (2004) 16 Possibly the explanation for this anomaly is that some taxpayers in the phaseout range for contributions to IRAs choose not to contribute the exact amount that they are eligible for (e.g., it may be easy to decide to contribute $2,000, but a tax filer who discovers she is eligible to contribute $1,300 may choose to round down to $1,000). (Table 8 ). The middle quintile would get 34 percent of the benefits, and the second quintile, 38 percent, but even the bottom 20 percent would get 15 percent of the tax savings. This is because many low-income taxpayers, especially those with children, owe little or no income tax and thus obtain limited or no benefit from a nonrefundable tax credit. The largest benefits from making the saver's credit refundable accrue to the second quintile because, among taxpayers who can benefit from refundability, they are most likely to have qualifying contributions. Accelerating the EGTRRA limit increases (Table 9 ) would provide little benefit to the bottom half of the income distribution. More than half of the benefits would go to the top 10 percent of the income distribution.
Distribution by Age
The tax benefits of IRAs and DC pension plans vary by age for several reasons. Younger people stand to gain the most from deferral of tax liability because they can hold onto their accounts for many years before they are required to begin making withdrawals. Earnings peak in the 40s and 50s, so older workers have more income available to defer and are also more likely to be working for an employer that offers a 401(k)-type plan. Older workers also face higher tax rates on average and thus benefit most from salary deferral (especially if they expect their tax rate to decline in retirement, although this is not accounted for in our estimates).
On balance, it appears that the tax benefits for DC plans and IRAs (including saver's credit) are worth the most to workers between 35 and 54 years of age. In 2004, the present value of such tax benefits averaged about $900 for households with a head between 35 and 44 years of age, and almost $800 for those between 45 and 54. (See Table 10 .) The benefits are largest as a share of income-1.7 percent-for those between 25 and 44. The fraction declines for older workers in part because they are more likely to have DB plans and thus contribute less to a DC plan. Not surprisingly, benefits are virtually nil for those over age 64 (recall that these estimates only apply to new contributions), and small for those under age 25.
Sensitivity Analysis
Besides reporting the main results by cash income percentile ( (Appendix Table 1 ), we report several different sensitivity analyses here. One concern is that cross-sectional results may be artificially skewed because they combine differences in income among households that are the same age with differences in income among households that are on the same life-cycle income path but are currently of different ages. To address that concern, Table 11 examines the distribution of benefits among households aged 45 to 54. Comparing Tables 1 and 11 shows that participation in pensions and the net average benefit ($789) are substantially higher in the 45-54 age group than in the population as a whole. Because households in this age group tend to have higher incomes and more access to pensions than the population at large, the benefits are somewhat more skewed by income. About 78 percent of pension and IRA tax subsidies accrue to 45 to 54-year-olds in the top quintile compared with 69 percent for the whole population.
17 Table 12 reports the distributional effects of DC plans and IRAs, but classifies house- 17 We note that age is imputed on our database. holds by their economic income rather than their cash income. Economic income is a more comprehensive measure still, similar to the measure used by the Treasury Department from the early 1980s until 2001 (Cronin, 1999) . The primary difference relative to cash income is that economic income includes the imputed return to assets rather than the actual realized return reported on income tax returns. 18 In addition, income is adjusted for family size. 19 A comparison of Tables 12 and 1 show that the distribution of benefits is broadly similar across economic income percentiles and cash income percentiles. There is a somewhat higher concentration of benefits in the 80th to 99th percentile when classifying households by cash income.
The last two tables examine sensitivity to different parametric assumptions. Table 13 examines the distribution of benefits assuming that the tax rate that would have applied to the investment income from the contributions had they remained in taxable accounts was 10 percent, rather than the base case assumption that the household's statutory marginal tax rate would apply. Table 14 calculates the distribution of benefits with a nominal rate of return of nine percent rather than the base case assumption of six percent. Comparing these two tables to Table 1 shows that the changes naturally affect the estimated level of the benefit, but have little impact on the distribution of benefits. 18 Economic income includes wages and salaries, other returns to labor, returns to capital, and other income. Returns to labor are measured as a percentage of business income, farm income, rental income, farm rental income, partnership income and income from small business corporation. Returns to capital are assumed to be the nominal risk-free rate on capital, measured as six percent of net worth. Other income includes royalty income, social security benefits received, unemployment compensation, supplemental security income, alimony received, TANF, worker's compensation, veteran's benefits, disability benefits, child support, energy assistance, food stamps, and school lunches. Finally, including employer's share of payroll taxes and corporate tax liability puts the income measure on a pretax basis. This measure is adjusted for family size using the CBO methodology (see, e.g., footnotes to Congressional Budget Office (2004)). This comprehensive measure is divided by the square root of the family size. So a married filing joint return with two children with earnings of $100,000 would have the same family-size adjusted economic income as single person earning $50,000. For more discussion, see "Description of Income Measures" at http://www.taxpolicycenter.org/TaxModel/income.cfm. 19 To adjust for family size, we use the methodology of Congressional Budget Office. Economic income is divided by the square root of family size-a rough adjustment for differences in ability to pay. See, e.g., footnotes to tables in Congressional Budget Office (2004) . No family size adjustment is done to compute cash income.
CONCLUSION
A key, but underexamined, aspect of tax policy toward pensions is how such benefits are distributed across the population. This paper develops an enhanced version of the Tax Policy Center microsimulation tax model to examine this question. We find that about 70 percent of such tax benefits accrued to the highest-income 20 percent of tax filing units in 2004 and more than half went to the top 10 percent. Because eligibility for IRAs was subject to income limits, the tax benefits are less skewed by income than contributions to DC plans. Still, almost 60 percent of IRA tax benefits accrue to the top 20 percent of households. As a share of income, the benefits from DC plans and IRAs are highest households with income between $75,000 and $500,000, roughly the 80 th to 99 th percentile of the income distribution.
Several areas for further research could be fruitful. First, the distributional effects of DC plans could be enhanced by refining assumptions about the incidence of employer contributions, the option value of pension coverage and IRA eligibility, the role of nondiscrimination rules, and the relation between the benefit received and the net impact on saving. Second, the analysis could be extended to defined benefit plans. Third, for both types of pensions, the target effectiveness of tax subsidies for retirement saving could be examined by linking the income-related distribution of tax benefits from pension plans with income-related differences in both the effects of pensions on saving and the adequacy of current saving for retirement. All of these issues represent promising directions for future research. APPENDIX This Appendix provides details on estimation, imputation, and valuation procedures used to determine the distribution of retirement saving incentives.
DEFINED CONTRIBUTION PLANS
Estimation
We use the probit maximum likelihood estimator to estimate the likelihood of being covered by a DC plan. Under the probit model, the coverage is observed if and only if X 1 β 1 + ε 1 > 0, where ε 1 is assumed to be a standard normal random variable with mean 0 and variance 1, X is a vector of explanatory variables and β is a vector of parameters to be estimated. Conditional on coverage, we estimate contributions as a function of a similar set of variables.
The procedure is similar to the Heckman two-step estimator, with two differences. First, we estimate the second stage equation using censored regression techniques to account for the fact that contributions are limited by law. Second, we omit a Mills ratio correction in the second stage. This may yield biased coefficient estimates in the second stage, but that is not a relevant concern because we are interested in producing the best fit, conditional on the explanatory variables, rather than the best coefficient estimates.
For employee and employer contributions, we estimate an equation of the form ln(y * ) = X 2 β 2 + ε 2 , where y * is the desired contribution (before application of statutory limits), and ε 2 is assumed to be normal with mean 0 and variance σ 2 . The latent variable, y * , is not observed. Instead, we observe y, defined as y * when y * < L, and L if y* > L, where L is the statutory contribution limit. The upper limits for the censored regression are based on the law in effect in 2000. The maximum elective contribution to a 401(k) was the lesser of $10,500 or 25 percent of earnings, and the maximum total qualifying contribution (including both employer and employee contributions) was $30,000.
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The list of exogenous variables for each probit and censored regression is designed to be an exhaustive set of relevant variables that exist on both the SCF and the PUF. These variables include number of dependents, age (included as 10-year bracket dummies), income (as defined for purposes of the SCF), and the following components of income-income from a farm or business, tax-exempt interest income, taxable interest income, rental income from schedule E, pension income, taxable dividends, and realized capital gains (all defined as the natural logarithm of the income item plus one). We also include dummies for zero values of each income item, dummies for negative overall income, negative income from a business or farm and negative capital income, as well as interactions between the negative income dummies and the appropriate negative income amount (defined as the natural logarithm of the absolute value of the income item plus one). In addition we include dummies for whether the individual itemizes deductions on his or her federal tax return, and dummies for whether certain federal tax schedules are filed (C for business income, E for rental income, and F for farm income). The list of explanatory variables is identical for each equation, except for the employer contribution probit and level equations. Those equations include the log of employee contributions as an explanatory variable, under the logic that employer contributions are often matching.
Equations are estimated separately for head of household and spouse, but are based on household-level values for the explanatory variables with the exception of age and earn- 20 In some cases, earnings reported separately for each spouse were inconsistent with total household earnings.
In that case, total earnings were apportioned among the spouses in proportion to their reported separate earnings. If positive household earnings were reported, but the individuals did not report earnings separately, we attributed the total amount to the head of household. 21 Some employees reported contributing more than the limit. We assumed that any excess contributions were made to a nonqualifying pension plan.
ings. 22 It is not appropriate in the SCF to simply run regressions or probits on the entire dataset because of its approach to missing variables. The SCF imputes missing values for a number of fields. To reflect the variance introduced by that process, the SCF database includes five replicates of each observation. Missing values are drawn randomly for each replicate from the estimated probability distribution of the imputed value, whereas nonmissing values are simply repeated. We estimate coefficients by computing each estimate separately for each sample replicate and then averaging the coefficient estimates.
23
Imputation
Given the estimates of coverage and contributions from the SCF, we impute values to tax filing units in the PUF/CPS database. Imputation is done in three steps. First, we simulate whether the taxpayer has the item. For consistency, pension contributions are attributed only to tax returns that are not shown to be ineligible by virtue of their IRA contributions. 24 Using the estimated coefficients from the probit estimation and values of explanatory variables in the tax model database, we calculate Xb 1 (where b 1 refers to the probit estimate for β 1 ). We then calculate the threshold probability, z = Φ -1 (X 1 b 1 ), where Φ is the cumulative standard normal probability distribution, and draw a uniform random number, p, between 0 and 1. If z < p, we assign a nonzero value for the item. 25 Second, we estimate employer and employee contribution levels for taxpayers with z < p. Using the estimated coefficients from the level equation (b 2 ) and values for explanatory variables in the PUF, we calculate Xb 2 , the desired value for the item, y. In the limit, E(y * ) = exp(Xb 2 + s 2 /2), where s is the estimated standard error for the level regression. However, in finite samples, exp(Xb 2 + s 2 /2) can be a biased estimator, and the biases can be large if the errors are in fact nonnormal. We follow Duan (1983) and instead use a robust empirical "Smearing adjustment" to match the sample means of predicted values with the sample mean of the actual SCF data. The adjustment basically amounts to multiplying exp(Xb 2 ) by a constant chosen to align the sample means.
Third, we adjust the imputed aggregates to match SCF totals. After the adjustment, the number of participants, employer, and employee contributions match approximately the totals reported in the SCF.
Calculating Gross Wages
After the imputation process is complete, we calculate gross wages by adding employer and employee contributions to DC pension plans to reported taxable wages and salaries. Unlike taxable wages, gross wages are invariant with respect to tax changes, assuming that employer 22 The SCF is a household-based survey that records only total income and wealth items for all individuals in the "primary economic unit" (PEU); it does not attribute shares of those amounts to individuals within the PEU. This provides a slight complication for those PEUs that consist of two unmarried individuals living together (with or without other financially interdependent members of the PEU). These individuals will show up in the income tax file as two single tax returns but will show up in the SCF as one unit. We assume that an unmarried couple living together with shared finances behaves like a married couple and thus include them in the married category when running the regressions. The results do not change significantly if these individuals are dropped from the analysis. 23 We also correct the standard errors using the procedure supplied by the Federal Reserve Board, but it is not a particularly important adjustment given that we are not interested in the parameter estimates. The corrected estimates and standard errors from that procedure, as well as a measure of goodness-of-fit from the first replicate, are available upon request. 24 Tax returns include data on contributions to traditional IRAs. Since taxpayers above certain AGI thresholds may not make contributions to IRAs if their employers offer a pension, any in those categories who report IRA contributions must not participate in an employer plan. 25 Without adjustment, this process can produce too many or two few individuals with pension contributions on the PUF dataset. We force the numbers to match published totals by shifting the threshold probabilities by a constant (up or down) so that the simulated number of contributors matches the estimates on the SCF.
contributions to pension plans and other fringe benefits are paid out of wages. By the same logic, we subtract the employer's portion of additional payroll taxes due on the additional cash compensation from gross wages. We use gross wages as a component of cash income.
IRAs
IRAs raise special issues for three reasons. First, IRA contributions are not reported on the SCF, which we resolve by using the 1996 SIPP. Second, no questions were asked about Roth IRAs in the 1996 SIPP (since the Roth IRA was first enacted in 1997) and there is currently no cross-section information available on Roth IRA contributions. Third, 1997 legislation phased in substantial increases to the income limits for contributions to traditional IRAs-not fully effective until 2007. This last point means that baseline contributions can be significantly greater in later years than the observed values for taxpayers who are at the limit in 1997.
To calculate the IRA participation and contributions, we use a similar method to the one described above, modified to use information on the PUF about contributions to traditional IRAs. We distinguish between individuals who already contribute to a tax-deductible IRA in the PUF and all others.
Individuals who contribute to a tax-deductible IRA as indicated on the PUF in 1999 are assumed to also contribute to such an account in later years. For those who contribute the limit to an IRA in 1999, the desired contribution is at least the limit amount. We calculate the desired contribution based on the estimates from the censored regression equation. Suppose the limit in 1999 was L, the actual contribution was I, the vector of explanatory variables is X, the coefficient vector from the censored regression is denoted as β 3, and the error as ε 3 , a random variable with mean 0 and variance σ 3. Let ln(I*) = X β 3 + ε 3 represent the desired contribution. The dependent variable is upward censored at ln(L), so the observed variable is ln(I) = ln(I*) when I* < L and ln(I) = ln(L) otherwise. For limit contributors, the expectation of I* is
It may be shown that
We calculate a consistent estimator for this expected value using the estimates for the coefficient vector and standard error generated by the censored regression equation. This procedure guarantees that predicted contributions are at least as great as the 1999 limit, which means that these people will contribute more when the limit increases.
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For all other tax filing units, IRA participation depends on the results of probit equations estimated on the 1997 SIPP data (as described above for 401(k) plans), and the desired level of contribution depends on the predictions of a censored regression equation also estimated on the SIPP. To simplify, we assume that, when eligible for both types of IRA, these households all contribute to Roth IRAs, even if they become eligible for traditional IRAs as the limits increase. Because the present value of Roth and traditional IRAs is equivalent for an equal after-tax contribution (as discussed below), this assumption does not affect the distribution of tax benefits from IRAs overall. It may, however, lead to an overestimate of the share of IRA contributions in Roth IRAs, especially for those with higher incomes. For alternative methods of imputing desired contributions, see Gale and Scholz (1994) and Venti and Wise (1990) .
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On the other hand, it may be that more higher-income people will shift from traditional IRAs to Roth IRAs over time as awareness of the new (in 1997) program grows. In addition, those who would like to make an after-tax contribution of more than L (1 -τ), where L is the contribution limit and τ is the marginal income tax rate, can only do so through a Roth IRA. So, on balance, this simplifying assumption seems plausible until further data are available.
We use the estimated probit equation and censored regression estimates to predict whether tax filing units contribute to a Roth IRA and the amount of desired pre-tax contribution (since the traditional IRAs were all made on a pre-tax basis). The procedure is identical to that outlined for 401(k) participation and contributions, except for two modifications. First, the contribution is converted from a pre-tax to an after-tax contribution based on the taxpayer's marginal tax rate (subject to the applicable Roth IRA limit). Second, the estimates for participation and contribution levels are calibrated to match estimates based on IRS data from 2000 (Sailer and Nutter, forthcoming.) 
OTHER POLICIES
The Saver's credit
The saver's credit is a nonrefundable tax credit equal to a share of employee contributions to DC pensions and contributions to IRAs. We model this credit simply as a reduction in tax based on the credit formula. Following standard distributional analysis conventions, no behavioral response is assumed-that is, we do not assume that saving increases when people have access to the credit. Thus, the credit calculation follows directly from our estimates of IRA and retirement plan contributions. For some scenarios, we assume that the credit is refundable. That means that tax filers get the full benefit of the credit even if it exceeds their income tax liability-even if they do not owe income tax at all.
Changes in Contribution and Income Limits
We simulate the effects of higher contribution limits and changes in income eligibility rules using an analogous procedure. We assume that people who are eligible to contribute in the baseline but do not contribute will not decide to contribute if their contribution limit increases (this assumption could be wrong if there are transaction costs), but those who do contribute in the baseline and are at the limit will increase their contribution, according to their desired contribution equation and adjustments described above. Changes in income limits for IRA contributions could also increase the number of contributors as some newly eligible people would contribute depending on the prediction of the probit participation equation, as discussed above.
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THE PRESENT VALUE OF TAX BENEFITS FROM IRAS AND PENSIONS
Theoretical Determination
We calculate the value of pension and IRA tax benefits by comparing the taxation to a taxable account holding a similar level of after-tax contributions. Consider a contribution of $1,000 to a traditional (deductible) IRA. The cost of that contribution is $1,000(1 -τ). Call that amount V 0 . Assuming that, alternatively, that money would be contributed to a taxable account paying a rate of return r and taxed at constant rate, τ, the account would be worth
after t years, where t = 1,…, N, and N is the year at which withdrawals start (at the end of the year). Assuming discounting at rate r, the present value of taxes during the N-year accumulation phase is
+ r
If the money is withdrawn in a lump sum at the end of year N, this would be the present value of the tax benefits. We follow Cronin (1999) in assuming that the contribution period is until age 65 and then the money is withdrawn in equal portions starting at age 66 until the end of the life expectancy. Withdrawals are assumed to occur at the end of the year, after interest has accrued.
If life expectancy at age 65 is 65 + T, then the annual withdrawal, A, will solve the following equation:
where V N is the value of the taxable account at age 65 (at the end of the year). It may be shown that the value of the taxable account during the retirement period is
Thus, the present value of the taxes saved is
Parameter Assumptions
For a deductible IRA or 401(k) contribution, V 0 is the after-tax cost of the contribution (i.e., multiplied by 1 -τ). For a Roth IRA or 401(k), V 0 is the amount of the contribution. Thus, for someone in the 25 percent tax bracket, a $2,000 contribution to a traditional IRA would be analogous to a $1,500 contribution to a taxable account (V 0 = 1,500). A $2,000 contribution to a Roth IRA would be analogous to a $2,000 contribution to the taxable account (V 0 = 2000).
For this calculation, τ should be the marginal tax rate on earnings. For simplicity, assume that the tax rate on savings outside of retirement accounts is also τ (as assumed in the calculation above). In fact, the effective rate might be lower if, for example, the account pays returns in the form of capital gains or dividends. This assumption will, thus, tend to overstate the value of the retirement tax incentives.
We make a conservative assumption about the rate of return on the taxable account. We assume that r is six percent-three percent inflation plus three percent real growth-as assumed in the 2003 SSA trustees report. To the extent that the taxable account would be invested in stocks or commercial bonds, there would be a risk premium that would raise the expected return. Thus, this assumption will tend to understate the value of retirement tax incentives, and, thus, to offset the bias from assuming full taxation of returns. Tables 13 and 14 show that the net effects of these two assumptions on the distribution of benefits is small. 
